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ABSTRACT

Aim: This study evaluated the maxillary labial frenum (MLF)
types and their effects on children's diastema, caries, and gingival
health.

Material and Method: The study included 500 children (50.2%
girls, 49.8% boys) aged 3-14. MLF types were classified
according to the Mirko classification, and the gingival index
score was performed according to the Lée-Silness classification.
Dentition periods, the presence of anterior caries, and diastema
widths were saved. Data were analyzed by Chi-square test, and
Kruskal-Wallis-H test in SPSS software.

Results: There was no statistically significant difference between
the genders regarding MLF types. The most common frenum
type was gingival type frenum (48%), followed by papillary type
(30%) and papillary penetrating type (16%). The gingival frenum
type was significantly higher in the older age group. Among the
291 patients with diastema, the papillary penetrating type was
significantly higher in those with 2-4 mm diastema. A significant
correlation was found between frenum type and caries between
the anterior teeth.

Conclusion: Frenums can cause gingival recession, midline
diastema, dental caries, and gingival disease.
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Amag: Frenulum, dudak ve yanagi alveolar prosese baglayan;
boyut, sekil ve yapisma acgisindan degisiklik gosterebilen
bir mukoza kalintisidir. Maksiller labial frenulum (MLF) agiz
boslugunda birgok dental veya gingival malformasyonla iligkilidir.

Bu calismanin amaci, gocuklarda labial frenulum tiplerini ve
diastema, gurik ve diseti sagligina etkilerini degerlendirmektir.

Gereg ve Yontem: Calismaya 3-14 yas arasi 500 ¢ocuk (%50.2
kiz, %49.8 erkek) atiimistir. MLF tipleri Mirko siniflamasina goére
siniflandiriimig; gingival indeks skoru Lde-Silness siniflamasina
gore yapilmistir. Dislenme donemleri, anterior disler arasinda
curdk varligi ve diastema geniglikleri kaydedilmistir. Veriler SPSS
yaziliminda Ki-kare testi ve Kruskal-Wallis-H testi ile analiz
edilmistir.

Bulgular: MLF tipleri agisindan cinsiyetler arasinda istatistiksel
olarak anlamli bir fark bulunmamistir. En yaygin frenulum tipi
gingival tip frenulum (%48) olurken, bunu papiller tip (%30) ve
papiller penetran tip (%16) takip etmistir. Gingival frenum tipi ileri
yas grubunda anlamli olarak daha yuksekti. Diastemasi olan
291 hastada, papiller penetran tip, 2-4 mm diastemasi olanlarda
anlamli olarak daha yuksekti. Frenulum tipi ile 6n disler arasinda
curuk varligr arasinda anlamli korelasyon bulundu.

Sonug: Frenulumlar diseti gekilmesi, orta hat diastemasi, dis
curikleri ve diseti hastaliklarina neden olabilir.

Anahtar Kelimeler: Gingival saglik; Frenulum baglantisi;
Maksiller anterior g¢uruk; Maksiller labial frenulum; Orta hat
diastemasi
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INTRODUCTION

The frenum is a mucosal membrane remnant,
usually triangular, connecting the lip and cheek to
the alveolar process. It is seen in the mandibular
and maxillary vestibular mucosa in the midline
and premolar region.”? The maxillary frenum
histologically contains elastic fibers, collagen tissue
components, striated muscle fibrils, blood vessels,
nerves, and minor salivary glands.>* The frenum
is a dynamic and variable structure that can vary
in size, shape, and attachment position at different
stages of growth and development.5¢ The frenum
attachment point, which is smaller, thicker, and more
cervical in infants, moves apically with the eruption
of the deciduous incisors, the development of the
maxillary sinus, and the increase in the alveolar
vertical dimension.?

Sewerin described eight types of frenum according
to their morphological characteristics: simple
frenum, simple appendicular frenum, nictum labial
frenum, nodule frenum, nodule labial frenum, bifid
labial frenum, persistent tectolabial frenum, and
double frenum.” In the classification by Mirko et al.®
the frenum is divided into four types according to its
anatomical position: mucosal, gingival, papillary, and
papillary penetrating. Many clinicians have accepted
Mirko's classification and is still in use.>® The frenum
is at the mucogingival margins in the mucosal type,
at the attached gingival margin in the gingival type, at
the gingival papilla margin in the papillary type, and
within the gingival papilla in the papillary penetration
type.8®

Maxillary labial frenum (MLF) is associated with
many dental or gingival malformations, especially
in children, as it has different types, thickness
and morphology in the oral cavity.>'®"" Abnormal
positioning of the MLF may cause midline diastemas
between the central incisors, making orthodontic
treatment difficult and/or causing relapses after
orthodontic treatment.®'2'® In babies, the labial
frenum may negatively affect sucking and feeding.'*'®
Kotlow et al.'*'® reported that the labial frenum
damaging the gingival margin may prevent the
patient from brushing their teeth and cause dental
plague accumulation, deterioration of oral hygiene,
and caries formation. Additionally, when the junction
of the labial frenum is towards the gingival margin,
it may cause the marginal gingival papilla to stretch

and gingival recession. As a result, it may contribute
to the formation and progression of periodontal
diseases, especially in adults,®'” and may adversely
affect the fit and retention of dental prostheses.®

Some of the effects of MLF in the oral cavity have
been evaluated in the literature, but no study
evaluating all possible effects together has been
reported. In this study, all of the conditions that may
occur in the mouth according to the type of MLF are
presented together. This study aimed to evaluate the
MLF types in children aged 3-14 years in the period
of primary, mixed, and permanent dentition and its
surroundings and to determine its relationship with
the midline diastema between frenum and anterior
teeth, the presence of caries and periodontal health
status. The study hypothesis was that there is a
positive relationship between labial frenum and the
presence of diastema and caries, and a negative
relationship with gingival health in children.

MATERIAL AND METHOD

This is a cross-sectional epidemiological study
conducted at Karabuk University Faculty of
Dentistry. It was conducted under the principles of
the Declaration of Helsinki. The Ethics Committee
of Karabuk University Human Research granted
approval (Approved by decision number 2023/1254,
decision date 27.02.2023). In addition, "informed
consent" was obtained from the legal representatives
of all children participating in the study.

The study included 500 systemically healthy children
between the ages of 3 and 14 who were admitted
to the Karabuk University, Department of Pediatric
Dentistry. Exclusion criteria were children with
orofacial anomalies, trauma to the frenum region,
history of surgical intervention in the maxillary
labial region, and medication (antiepileptic, calcium
channel blocker, immunosuppressive drug) known
to cause gingival enlargement. In addition, the study
did not include children with incomplete eruption of
both deciduous/permanent central incisors.

An 11 years experienced pediatric dentist performed
the intraoral examination of the patients under
reflector light. The examiner evaluated the MLF
types, gingival health of the teeth in the relevant
region, caries on the mesial surfaces of the anterior
region teeth, and the width of the midline diastema,
if any.
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MLF types were recorded according to the classifi-
cation of Mirko et al.® Frenum attachment point was
always examined with the lip gently stretched away
from the alveolar process in the almost horizontal
direction. In this classification, four types of frenal at-
tachment are defined with detailed criteria as follows
(Figure 1):

- Mucosal (Figure 1a): Frenal fibers are attached
over the mucogingival junction

- Gingival (Figure 1b): Frenal fibers are attached to
the gingival barrier

- Papillary (Figure 1c): Frenal fibers are expanded to
interdental papilla

-Papillary penetrating (Figure 1d): Frenal fibers cross
the alveolar process and extend to papilla palatin

Figure 1. Frenum types

Gingival health was scored according to the gingival
index defined by Lée and Silness," and the highest
gingival score in the relevant region was recorded.
The score was recorded as 0 if there was no inflam-
mation, discoloration, and bleeding; 1 if there were
mild surface changes, mild inflammation, and dis-
coloration but no bleeding; 2 if there was moderate
inflammation, redness, edema, pressure, and blee-
ding by probing; 3 if there were severe inflammatory
changes, severe redness and edema, spontaneous
bleeding tendency and ulceration. Frenum class and
the highest gingival score of the region were recor-
ded.

Caries between the anterior region teeth were recor-
ded as present/absent. To determine the width of the
midline diastema, the diastema value was recorded
by measuring the widest part of the diastema with
a digital caliper on the plaster model prepared by
taking measurements. The patient’s age, dentition

period, gender, and sibling relationship were evalua-
ted. The frenum examinations of children who came
to the clinic with their siblings were evaluated and
recorded based on their siblings' MLF types.

Data analysis

Statistical analyses were performed using SPSS
(v. 22.0) software. Fisher's exact test was used to
evaluate the relationship between frenum types
and dentition types. The relationship between fre-
num types and age, gender, and the presence of
caries and the relationship between gingival index
scores and dentition types and frenum types were
evaluated with the Chi-squared test. In addition, the
Kruskal-Wallis-H test was used to evaluate the rela-
tionship between frenum types and diastema values
since the data were not normally distributed. Addi-
tionally, the compatibility between siblings' frenum
types was evaluated using a Kappa analysis.

RESULTS

A total of 500 children (50.2% girls, 49.8% boys)
aged 3-14 years were included in the study. The re-
sults were presented in 3 groups: a group of partici-
pants aged 3-5 years, a group of participants aged
6-9 years, and a group of participants aged 10-14 ye-
ars. 1.8% of the participants were 3 years old, 9.2%
were 4 years old, 16.8% were 5 years old, 18.2%
were 6 years old, 13.4% were 7 years old, 12.6%
were 8 years old, 9.4% were 9 years old, 6.4% were
10 years old, 7% were 11 years old, 4% were 12
years old, 2.4% were 13 years old, and 0.8% were
14 years old. Among the participants, 159 (31.8%)
were in primary dentition, 282 (56.4%) were in mixed
dentition, and 59 (11.8%) were in permanent denti-
tion. The most common frenum type in all dentition
periods was gingival type frenum (48%), followed by
papillary type (30%) and papillary penetrating type
(16%). The least common frenum type in all dentition
periods is the mucosal type (6%) (Figure 2). Howe-
ver, the most common period in which gingival type
frenum was statistically significant was found to be
the mixed dentition (p=0.01-0.05). In addition, the re-
lationship between frenum types and age group was
found to be statistically significant (p=0.01-0.05);
gingival type frenum was most common in the 10-14
age group, and the other three frenum types were
seen in the 6-9 age group.
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Figure 2. Percentage of different types of frenal attachment
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Figure 3. Gingival index scores related to frenum types
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Figure 4. Age distribution of patients with and without diastema

The distribution of frenum types according to gender
was not statistically significant (p = 0.4). The gingival
index score was statistically significantly higher in
mixed dentition (p = 0.00). Scores 0, 1, and 2 were
most frequently seen in mixed dentition. Score 3 was
seen least frequently in all dentition types. In additi-
on, the gingival index score was significantly higher
in gingival type frenum (p = 0.02). Scores 0, 1, and
2 were most frequently in the gingival frenum type.
Score 3 was the least frequent of all frenum types
(Figure 3).

291 participants (50.2% boys and 49.8% girls) did
not have diastema. The age distribution of patients
without diastema is given in Figure 4. No significant
association was found between frenum types in pa-
tients without diastema. (p = 0.16). While gingival
type frenum was the most common in 62.9%, papil-
lary, mucosal, and papillary penetrating type frenum
were seen, respectively (Figure 5).
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Figure 5. Type of frenum in the group without diastema

The presence of midline diastema was detected
in 209 of the participants (50.7% girls and 49.2%
boys). The age distribution of patients with midline
diastema is given in Figure 4. When the age
distribution of patients with diastema was evaluated,
it was found that diastema was most commonly
seen in the 6-9 age range. The distribution of midline
diastema width ranges of patients with diastema for
both sexes was as follows: 43.1% of patients (46%
boys and 54% girls) had diastema widths between
0 and 1 mm. In 34.4% of the patients (54% boys,
46% girls), diastema widths between 1 mm and 2
mm were included. Diastema width between 2 mm
and 3 mm was observed in 17.7% of the patients
(48% boys, 52% girls). Diastema width of 3 to 4 mm
inclusive was observed in 4.8% of the patients (28%
boys, 72% girls). Due to the small group of patients
with diastema width of 0-1 mm and 3-4 mm, the
measured widths of diastema have been divided
into the following two groups for statistical analysis:
| — width of diastema 0-2 mm (small diastema); Il
— width of diastema 2-4 mm (large diastema). The
mean midline diastema width of all participants was
0.62 + 0.8. A statistically significant association was
observed between frenum type and midline diastema
width (p <0.005). Mucosal, gingival, and papillary
frenum types were more common in patients with
0-2 mm diastema, while papillary penetrating frenum
type was statistically significantly more common in
patients with 2-4 mm diastema. Mucosal frenum was
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observed in 5.1% of those with diastema, gingival
frenum in 47.8%, papillary frenum in 29.5%, and
papillary penetrating frenum in 17.6% (Figure 6).
There was no statistically significant association
between the presence of maxillary anterior caries
and frenum type (p = 0.058). The most common
frenum type was the gingival type in both caries and
non-caries patients. It was observed that the MLF
types of 31 children who came to the clinics with
siblings were not statistically compatible according
to the Kappa agreement test (K: 0.29). In addition,
it was concluded that the diastema values were not
similar by the Spearman Correlation test (p=0.88).
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Figure 6. Type of frenum in different sizes of diastema

DISCUSSION

The MLF is a dynamic and frequently changing
complex structure subjected to changes in shape,
size, and position at different stages of growth and
development. Since these changes in the frenum af-
fect other oral structures, the child's health, aesthe-
tics, oral hygiene habits, and social life can also be
affected. Therefore, this study aimed to determine
the MLF types of pediatric patients aged 3-14 years
living in Karabuk province and to evaluate the re-
lationship between labial frenum type and gingival
health, dental caries, and diastema. The study inc-
luded children with deciduous and mixed dentition
between the ages of 3 years, when deciduous teeth
are complete, and 14 years, when permanent teeth
are complete (excluding wisdom teeth).

No case without labial frenum was found in the 500
patients whose MLFs were analyzed in this study.
Cases without MLF are usually seen in patients with
craniofacial defects.'® In the deciduous and perma-
nent dentition, the most common type of frenum was
the gingival frenum. Similar findings were found in

many studies.®®'® On the other hand, there are also
studies in which the mucosal frenum type is the hig-
hest.82%2! Findings may vary according to the num-
ber of participants, age distribution.

In the literature, many studies have reported no sig-
nificant association between frenum type and gen-
der.®22 Divater et al.® reported no significant relati-
onship between gender and frenum, but there was
a significant difference according to age. Children
with gingival type frenum were found to be the ol-
dest, and children with papillary-type frenum were
found to be the youngest among all groups. Similar-
ly, in the present study, in agreement with the litera-
ture, no statistically significant correlation was found
between MLF type and gender, whereas a statisti-
cally significant correlation was found between MLF
type and age. Gingival type frenum was statistically
significantly higher in the 10-14 age group, the ol-
dest group among the participants. The other three
types of frenum were seen in the 6-9 age group. In a
study conducted on a Turkish population aged 2-65,
no significant difference was found between gender
and MLF, whereas a significant difference was found
in age groups. Gingival and mucosal types of fre-
num were seen in the 2-6 age group, and gingival
type frenum was seen in all participants aged 7 ye-
ars and older.® Boutsi et al.® in a study performed on
226 children aged 1-18 years, a significant correla-
tion was found between MLF type and age, and it
was reported that children with mucosal type frenum
were the oldest and children with papillary penetra-
ting type frenum were the youngest. However, many
studies have not reported a statistical correlation
between MLF types and age.?'®2° Diaz-Pizan et al.%
reported that in a large cohort of 1355 children in
the deciduous dentition, the frenum attachment can
move from a more coronal to a more apical position.
However, a movement in the opposite direction was
never detected. In conclusion, it is possible that the
frenal attachment migrates apically with age, with or
without a statistically significant difference. The fre-
num's apical migration depends on the alveolar pro-
cess's coronal growth. This is also supported by the
findings of this study.

Frenum may cause mucogingival problems.58 In
cases where the frenum attachments extend to the
free gingiva, lip-cheek movements will be restricted,
plague and calculus accumulation will increase and



Frenum Types’ Effects on Oral Cavity

Cilt: 14, Sayi: 1, 2025 Sayfa: 41-48

will lead to gingival recession and periodontal pocket
formation over time.® In a study examining the effe-
cts of frenum level on oral structures, it was reported
that the mandibular labial frenum was ineffective in
plaque and gingivitis formation, while the maxillary
frenal connection affected plaque retention and the
degree of gingivitis.?® Divater et al.?® reported that
oral hygiene status was worse in patients with papil-
lary penetrating type frenum. Since lip movements
will be limited in individuals with papillary penetrating
frenum, gingival index scores are expected to be hig-
her. In this study, the gingival index score was found
to be lowest in mucosal type frenum and significant-
ly higher in gingival type frenum (p=0.02). This may
be due to the fact that 48% of the participants had
gingival frenum. The findings are consistent with tho-
se of Taran et al."® who studied Turkish children. In
addition, in the present study, the gingival index sco-
re was statistically significantly higher in the mixed
dentition type (p<0.001). Although frenum type is an
important predisposing factor, oral hygiene skills of
the child are more effective on gingival index. Today,
oral hygiene habits in children cannot be fully estab-
lished due to the increase in pathogenic microflora
in the mouth due to the increase in refined sugar
and ready-to-eat food consumption, the busy work
schedule of parents and the lack of tooth brushing
support that makes children responsible at an early
age. Therefore, caries risk and gingival index scores
increase.

In many publications, the impact of oversized up-
per lip frenum on diastema formation was descri-
bed. Regarding attachment type, papillary (27.6 to
62.5%) and penetrating papillary penetrating (47.1
to 100%) attachments were associated with the oc-
currence of diastemas.’®?¢2” Rathod et al.?? found
that this attachment type was more prevalent in wo-
men and that the occurrence of diastemas was more
common in this group. Placek reported that in the
group of people without diastema, only 2% of the
papillary type frenum and no papillary penetrating
type were observed.® On the other hand, there are
studies that reported no specific relationship betwe-
en diastema and frenum type, and there are also
studies finding a significant association between
gingival type frenum and mucosal type frenum and
diastema.? In the study of Chaulagain ef al.?' in 102
patients in whom the relationship between frenum

and diastema was investigated, 98% of those with
diastema had mucosal type frenum; in the study of
Kiling et al."8, gingival type frenum was detected in
55.2% of 1023 patients with a diastema between the
ages 2 and 65. Sekowska et al.” reported predomi-
nantly mucosal (34.6%) and gingival type (30.8%)
frenum types in the small diastema (< 2 mm) group.
Additionally, no mucosal type was observed in the
large diastema (> 2 mm) group, and papillary type
(34.6%) and papilla-penetrating type frenum were
predominant. The findings in the presented study
support the literature; it was found that frenum type
was effective on diastema width. In this study, muco-
sal and papillary type frenum along with gingival type
(62.9%) were observed predominantly in the patient
group with small diastema (< 2 mm). In comparison,
papillary and papillary-penetrating frenum (78.8%)
was observed in the large diastema (> 2 mm) group.
seen together. Mucosal frenum was not seen in tho-
se with large diastema.

When the age distribution of patients with diastema
was evaluated, it was found that diastema was most
commonly seen in the 6-9 age range. This age range
is the mixed dentition period and is the beginning
of the period when both deciduous and permanent
teeth are in the mouth simultaneously. In the mixed
dentition period, it is normal to see a "midline dias-
tema" approximately 1-3 mm wide between the per-
manent upper central incisors. Because the perma-
nent canines compress the roots of the permanent
upper incisors in the mesial direction, the crowns of
these teeth are slightly inclined distally. As a result,
midline diastema occurs. In 1975, Broadbent called
this situation the "ugly duckling stage" and explained
this stage as a transitional stage in dental develop-
ment.?® It has been reported that midline diastema
will close after the canine teeth emerge.? In the pre-
sented study, diastema was most frequently seen in
the 6-9 age group; diastema width can be checked
by following patients until their canine teeth erup-
ted. Diaz-Pizan et al.?* suggested that frenal types
change with age and craniofacial growth. Therefore,
the decision to perform early frenal interventions in
children should be postponed until the eruption of
permanent teeth. In children, interinsisal diastemas
are wider and tend to decrease with age.?242" |n
many individuals, the closure of diastemas occurs
between 14 and 19 years of age.'?* So, considering
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the child's age, the need for frenectomy will be elimi-
nated with the movement of the frenum attachment
apically over time.

Limited publications are investigating the relations-
hip between the type of MLF and caries.'*"® |t is
stated that babies with labial frenum-type papillary
and papillary penetration will have milk accumula-
tion between their teeth after breastfeeding due to
the structure of the frenum. This will increase the
risk of caries. Additionally, it is said that in children
with papillary frenum or with papillary penetration
frenum, the thick fibrous structure of the frenum may
restrict the normal function and mobility of the upper
lip and cause early dental caries.'*'® On the other
hand, there is a study reporting that there is no rela-
tionship between the degree of MLF attachment and
restriction in lip movements and difficulty in breastfe-
eding.?® In a previous study, dental caries were de-
tected between the maxillary incisors of children with
primary and permanent teeth. The existing decayed
teeth and the type and morphology of the MLF were
examined, and although a higher rate of caries was
detected in deciduous teeth than in permanent teeth,
no statistically significant result was found between
frenum type and dental caries. In the present study,
the most common frenum type in patients with or
without caries between anterior teeth was a gingival
type. However, no statistically significant relationship
was found between the presence of maxillary ante-
rior caries and frenum type. In addition, the associ-
ation between siblings with MLF was evaluated in
this study. In the literature, studies on siblings with
midline diastema have generally focused on the pre-
valence and etiology of maxillary midline diastema in
siblings.*® It has been reported that 78% of patients
with a diastema between the maxillary anterior teeth
had at least one family member (mother, father, or
sibling) with diastema.* In this study, when the re-
lationship between siblings and MLF was evaluated
with Kappa statistics, no significant relationship was
found between frenums and diastemas in 31 siblings
presenting to the clinic. Similarly, Kiling et al.”® did
not find a significant correlation in their study.

A major limitation of this study is that our samp-
le consisted of a small number of children from a
geographically limited area and they may not be
representative of the entire population. For a better
evaluation, a larger sample and data obtained from

wider geographies are required. A multicenter study
conducted in different regions makes it possible to
determine the malocclusion status, treatment nee-
ds, and periodontal health map by determining the
potential effects on the frenum and the related oral
cavity. Additionally, longitudinal studies should be
conducted to assess changes over time and poten-
tial causal relationships, and potential clinical impli-
cations should be explored in detail through further
research.

CONCLUSION

Frenums are associated with various issues such as
oral hygiene, midline diastemas, gingival health, and
the need for orthodontic treatment and may cause
pathologies. Therefore, every dentist should careful-
ly examine the frenum during intraoral examination,
especially in pediatric patients. The clinician should
follow the patient for a long time to prevent unneces-
sary surgical intervention, taking into account that
the attachment of the frenum of the examined child
may shift to a more apical position with increasing
age, and the morphology of the frenum may change
with age.
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